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ABSTRACT 

This final report describes the development and e/u ludw^on 
of C-Print, a system for transcription of computer-aided speech to print. 
Chapter 1 is an introduction to the 3 -year federally supported project. 
Chapter 2 provides background information on current speech- to-print systems. 
Chapter 3 focuses on needed improvements in C-Print, especially improvements 
in the general and specialized dictionaries and development of procedures for 
condensing text. Chapter 4 focuses on the C-Print captionist, including roles 
and responsibilities, training procedures, the training workshop, and the 
workshop evaluation. Chapter 5 discusses C-Print captionists 1 perceptions of 
their experiences in supporting students in the classroom. Chapter 6 reports 
on a questionnaire and in-depth interview studies of the system with 36 deaf 
or hard ^ hearing students at the college level. The final chapter reports 
on a pilot study using C-Print with two deaf high school students. An 
appendix lists other materials providing information on the C-Print Project. 
(Contains 31 references.) (DB) 
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Chapter I 
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Introduction 

; =•... ,.y.ic: .. • s-x-quh. j -r . .>•■ 

Michael Stinson and Barbara McKee 

-fit i, -S' i ^ u ziuxitJh ... ;-;:..n:pr>:vuv 

This report describes the work done for a project entitled, “Development and Evaluation 
of a Computer-Aided Speech to Print Transcription System.” (Award # 180J3011) for the period 
of December 1, 1993 to November 30, 1996. The goals of this project were: 

1. To make needed improvements in the speech-to-text system, called C-Print, 
specifically: (a) improvements in the general and specialized dictionaries; and 
(b) development of procedures for condensing text. 

2. To evaluate the system in the classroom including: (a) evaluation of technical 
performance; (b) completion of a questionnaire study; (c) completion of an in-depth 
interview study; (d) study of captionists’ use of the system; (e) completion of a 
study of the system at the secondary level. 

3. To train captionists and other personnel including: (a) refinement of operator 
training procedures; (b) evaluation of training procedures; (c) providing workshop 
for secondary and postsecondary personnel. 

All these goals were addressed during the project. The work on needed improvements is 
described in Chapters III and IV and also in the C-Print captionists’ training manual (See list of 
materials providing information on the C-Print system). The C-Print training manual, and the 
accompanying audiotapes for practicing with the system, are provided to participants in 
, workshops regularly offered to train individuals to become C-Print captionists. Sample chapters 

of the training manual' are available upon request. 
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With respect to evaluation of the system in the classroom, Chapter IV includes sections 

i 'JSBJJU'O 

that describe the evaluation of the system’s technical performance, as well as the C-Print 

ixO .( :• C U ,U IU 

captionists’ roles and use of the system. Chapter V discusses C-Print captionists’ perceptions of 
their experiences in supporting students in the classroom. Chapter VI reports on the 
questionnaire and in-depth interview studies of the system at the college level, and Chapter VII 
presents a qualitative pilot study of the system at the secondary level. 

A third general goal of the project was to train captionists and other support service 
personnel regarding the C-Print system. Chapter IV contains information regarding the training 
procedures, the workshop for training captionists, and the evaluation of the workshop. The 
C-Print captionists’ training manual also, of course, is a product of much of the work to develop 
captionists’ training procedures. 

Staff involved in this project were awarded a subsequent grant to continue this work, 
“Implementing a Computer-Aided Speech-to-Print System as a Support Service to Deaf and 
Hard of Hearing Students, ’’(Award # 180U6004) from the Department of Education, Office of 
Special Education, that is currently in progress. Outreach activities of the project have benefited 
from NTID being named as the Northeast Technical Assistance Center to advise postsecondaxy 
programs for the deaf and hard of hearing in the Northeast (Department of Education Award 
#H078A6004). To date, these additional funds have supported the development of additional 
materials, as well as further work in implementing and disseminating the C-Print system. The 
appendix contains a selected list of currently available materials on the C-Print system. Papers 
that appear redundant with information in the final report or with other materials in the list are 
not included. Thus, much additional information and materials regarding C-Print are continuing 
to be developed and distributed. 
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Successful completion of the initial project would not have occurred without the 

t ^ Ms&j. i j 

collaboration and dedication of an outstanding staff. This staff consisted of captionists Joyce 
Gambacurta and Barbara Paine, project coordinator Pam Giles-Francis, secretary Gina Coyne, 

and researchers Lisa Elliot, Vicki Everhart, Janette Henderson, and Susan Stinson. The staff of 

:-.A i wjjabiti.* v.. \nu- 4*as> tfcs*.. k- ri'.’tiJ;.'. i.-unruit-: 

the Department of Educational and Career Research, especially Ron Kelly, Gayle Meagan, and 



Yufang Liu also contributed significant help at times. The project also greatly benefited from a 

Vi r'?r 1 UUr'-’l. : ;%U\ Xi -m'l •■.da ys-.K 

group of advisors that included Gerry Buckley, Susan Dauenhauer, Ann Hager, Alan Hurwitz, 



Gary Meyer, Harry Levitt, Marty Nelson-Nasca, John Schroedel, and Ross Stuckless. We are 



also most appreciative of the deaf and hard of hearing students at the Rochester Institute of 
Technology and the Board of Cooperative Educational Services of Monroe County high school 
students who tried the C-Print system and who provided feedback to us and to their instructors 
who welcomed us into their classrooms. Finally we are grateful for the continuing support of 
NTID for development of the C-Print system. . 
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Chapter II 

Current Speech-to-Print Systems: Background 

,j;\ sj&wvnifiirj i-o fUS3t (Uf* • '.MS i Oaj i? i DsKftfci? UO ns At- <K\). 

Michael Stinson 

Providing for adequate communication for deaf and hard of hearing students in the 
mainstream classroom is a complex and challenging task. One reason for this complexity is that 
students, vary considerably in their communication needs in mainstream classes. Some have 
grown up with sign language and are most comfortable with an interpreter who incorporates 
much American Sign Language into the interpreted message. Others are hard of hearing 
students who do not know sign language, but who attempt to understand the instructor and 
classmates through lipreading and residual hearing. In dealing with the diverse communication 
needs of the students, a reasonable approach is to provide the support services best tailored to the 
individual student’s needs, within constraints such as costs and availability. The traditional 
support services of interpreting and notetaking serve some students adequately. Frequency 
Modulated (FM) systems are also helpful to many students. Real-time speech-to-text 
transcription systems may also be an effective form of support for many students, and one such 
system developed at the National Technical Institute for the Deaf (NTID) is the focus of this 
report-. 

Currently, in implementing speech-to-print services as a support for deaf students, there 
are two major options: (a) One is a steno-based system in which a trained stenographer using a 
stenotype machine keys in a stenographic code which is then converted in a computer into 
English for display on a monitor in real time. Generally, the stenotypist records virtually every 
word spoken, (b) A second option is computer- as sis ted notetaking (CAN) in which a typist or 
operator with a standard keyboard (usually a laptop) keys in the words as they are being spoken. 
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Some operators type summary notes; others type near verbatim text (Stinson, Eisenberg, Horn, 

.wK^Hvy;- nv^?-Q.n;^*run^ ;■■- i.nor un* 

Larson, & Levitt, 1997; Stinson & Stuckless, in press). ■ 

'W.^L, J K ':■'■■ iK>r;. 5 -0:i r i^V. .''ijfJ.-.jjjr ■ »( ->T 

The speech-to-text transcription system developed at NTID is called C-Print because it is 

•*'/ru« .. 5.v<V • ■ lib-'Vxt ii'isi, W-H;.y • t -Cis'.j.v. A\jf; v/o,i 

computer-aided and because it provides a printed display. It is a CAN system which emphasizes 
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the typing of near verbatim notes. A hearing operator keys in what the speaker is saying and a 






real-time text display of the message appears on a computer or television monitor approximately 
3 seconds after the words are spoken which the student can read to understand what is happening 



in class. Note that we use the term real-time here. This means that the speech is transcribed into 
a text display as the words are being spoken. This is in contrast to approaches that prepare the 



text ahead of time such as most captioning of television programs. In addition, the text file 
stored in the computer can be examined by students, tutors, and instructors after class by reading 
a computer monitor or a hard-copy printout. 

Increase in Mainstream Programs 

Since the 1960’s, there has been rapid growth in mainstream educational programs at the 
secondary and postsecondary levels (Ficke, 1992; Moores, 1992; Rawlings, et al., 1988). 
According to the National Institute on Disability and Rehabilitation Research (Ficke, 1992), 
during the 1988-89 school year more than 57,555 deaf and hard of hearing children between the 
ages 6 and 21 were provided special education under P.L. 94-142 and P.L. 89-313. 
Approximately 70% of these students are educated in public school settings (Schildroth, 1988), 



and approximately 75% of these students are at least pardally mainstreamed (Kluwin & Stinson, 

\ 

1993). Secondary lgvel mainstreamed students use educational interpreters in over half of their 
classes (Rittenhouse, Rahn, & Moreau, 1989). Some students who use in terpreters, particularly 
those who desire word-for-word transliteration and those from oral programs, might .benefit as .. 
much— or more— from use of a transcription system (Zawalkow & DeFiore, 1986). Also there 
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are probably even larger proportions of mainstreamed students who are not using interpreters 
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who could benefit from a transcription system. 

.if&tTKi IV •dli' X >i‘ ,35! • 

At the postsecondary level, the number of programs for deaf students has increased 
dramatically so that now approximately 10,000 students are served (Walter, 1992). Programs 
for these students vary from large comprehensive programs, such as Gallaudet University and 
NTID, to the small one with only a few deaf students. The typical program is one with 10-20 
students and with only a part-time administrator. In a large majority of these programs, students 
are mainstreamed for most of their classes (Walter, 1992). 

Communication Difficulties 

For many of these mainstreamed students, a major concern is the adequacy of classroom 

OiT: ...» 1. -L •• •• • .. r % i .>• s'. .1: ij iiV . Lw*. cL'-lJih -*X-> s.J d .• 

communication, and there is good documentation of the communication difficulties faced by 

deaf students in mainstreamed classes (Jacobs, 1977; Osguthorpe, Long & Ellsworth, 1980). For 

example, Foster and Elliott (1986) interviewed 20 students who transferred to the National 

Technical Institute for the Deaf (NTID) from other postsecondary institutions. The researchers 

noted that students had been particularly hampered by communication difficulties even when an 

interpreter and additional support services were provided. The transfer students complained that 

teachers frequendy moved through the material too quickly, were impadent, and treated deaf 

students as though they could hear. As one student commented: 

Some of the teachers (at mainstream college), they had no experience with deaf... 
they talk real fast. If I had a question, I’d have to raise my hand and stop the 
interpreter, stop the teacher. Then they 'd explain and I'd have to turn over here 
(look back and forth) and it was really a pain (p. 12). 

Ten years later a study by Stinson, Liu, Saur and Long, (1996) found students in 
mainstream classes expressing similar complaints, although there were individual differences in 
the extent of difficulty reported. Though the instructional conditions at the secondary level are 
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somewhat different 'than those at' the postsecontiary level, the diiffiMtiesMeci'ijy deaf and hard ' 

c>t vim anmm m. sv*6 m&Mto kph G6n* 

of hearing students in mainstream settings m understanding the teacher and in participating in 



class discussions and M^deshiVe^so'ijeen well' documented (Huwin'& Stinson, 5 1993;' J " 
Libbey & Pronovost, 1980). One example of these difficulties is being able to understand " 
hearing classmates. Many hard of hearing and some deaf students use Frequency Modulation 
(FM) systems to supplement their lipreading of the teacher. Usually the FM microphone is wom 






by the teacher. When the student’s hhanng-aids are switched to receive the FM input, they' 
generally cannot hear their classmates’ discussion. An interpreter could convey the students’ 



discussion, but students who use FM systems often have poor receptive sign skills. 

It is important to provide the students experiencing such difficulties' improved access to 
the information presented in class. An additional consideration is that mainstreamed students 
sometimes do not have access to classroom information because no interpreter is ‘available. For 
example, in 1991 the State of Massachusetts had 4,500 hours of unserved requests for 
educational interpreting and the situation is worse in other states (Menchel, 1995).' A speech-to- 
text transcription system such as C-Print may be an effective way of providing communication 
access for many mainstreamed students. A transcription system may also enable programs to 
provide services to deaf and hard of hearing students where none are currently available. 

Importance of Printed Information 

One impetus for the development of transcription systems for use with deaf students as a 
support service has been the recognized value of printed texts as a means for access to 
information. When deaf college' students were surveyed regarding their primary sources of 
information for learning, they indicated that the two most important sources were the textbook 
and notes (S tuckless & Enders, 1971). Studies comparing the comprehension of captioned or 
printed information, as opposed to that conveyed by a-sign language interpreter suggests greater 
O 
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comprehension of printed information (Gates, 1971; Stinson, Meath-Lang & MacLeod, 1982). 

urn! b.ii-iv vp ?&ULfPnii^ !jfJi .ti!v:a? '^Jimiouo^boq aru ;,e .util, hix-jrbt Jtr; 

Comprehension of information also increases when, deaf students have an opportunity to review 

rr; w »T£C' ti^ro'aSJ JHft $at0D&<:'dfc£tf m ni .-rirrsbui;- snnstr k 

detailed notes of lecture material, after first viewing an interpreted presentation of the lecture 

(Osguthorpe, Long, & Ellsworth, 1980). ' 

uaCUMShx I::' ritii. U'-« u- sus-Jiife/* iu; 

Current Transcription Systems 
The C-Print system is a form of computer-assisted notetaking. Steno-based systems are 
also used to transcribe into text, in real-time the spoken language of the classroom setting. 

j'- 11 j-ji'iiTi \. r l i i ; >.. L. if!*.?,-. *• ■ = ; . - s \\ i .1 jj > ?• ;•>.,• ■ ■■*** ri/.; 

Steno-based Systems 

Stenobased systems have been used in the classroom for approximately 15 years. Special 
equipment is needed, and the operator will .need to have had extensive training, typically two 
years, in order to use the stenotype machine effectively. Steno writing (using a 24 key steno- * 
machine as used by court reporters) permits phonetic recording rates well over normal speaking 
rates (Haydu & Patterson, 1990; Smith & Rittenhouse, 1990). Certification as a Registered 
Professional Reporter begins at 220 words per minute (wpm). While stenowriting is not 
constrained by speed of input, it does have two major constraints: (a) scarcity of qualified 
• stenographic reporters, especially at the local level; and (b) cost, (the published hourly fees range 
from $30-$150 per hour; Stuckless, 1994) especially when the services are being provided to a 



single student in the mainstream classroom. Results of studies evaluating the system have shown 
steno systems to be an effective support service for some students. 

During the 1980’s, researchers at NTID implemented a steno-based system for 



transcribing speech into print in real-time as a support service in classes at RIT. In the real-time 
graphic display (RTGD) system used at NTID, the text generated by the stenographer was 
displayed on a television screen in real-time for the deaf, and hard of hearing students to read 
during class. After class, a hard-copy printout was made available to these students. A 
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comprehensive evaluation of this steno-based system was conducted by Stinson, $ tuckless, 

- -'if .AaskHM 4- km Ri»s Hutt* 

Henderson & Miller (1988) at NTID. Questionnaires were administered to 121 deaf and hard of 

hearing RIT college students served by RTGD. These students’ responses to the questionnaires 
indicated that they understood' more information with RTGD than witfi an interpreter. Further, 
the students rated the printout provided by RTGD as more helpful than notes provided by paid 
student notetakers. Conversations with students suggested that one reason they found the 
printout to be helpful was that the detail of the verbatim, hard-copy text provided clarification of 
what was not understood during the idcture. These results regarding the benefits of the printout 



are also congruent with Kiewra’s (1985) conclusion based on an extensive review of research on 
notetaking: Having dll df the lecture’s critical ideas, with much elaboration of these points, is 
desirable for optimal learning. 

Demographic and communication characteristics were related to students’ responses to 



the questionnaire. Students who were mainstreamed in high school programs and who had . 
relatively high proficiency in reading, writing, and speechreading were likely to prefer RTGD. 
These results suggest that some deaf and hard of hearing students in some classes respond at 
least as positively to a steno system as to an interpreter or a notetaker. In most College and 
university programs, however, the hearing-impaired students do not have interpreting services in 
classes where they have a steno system, although they may have notetakers. 

Computer Assisted Notetaking fCAN): Computer Systems with Standard Keyboards 
A number of such systems have been developed and they have variations. In general, 
these systems involve a (hearing) operator transcribing information as it is spoken in class on a 
laptop computer using a commercially available word processing program (such as Word 
Perfect) and a standard keyboard. In real-tifne, the text is displayed for deaf and hard of hearing 
students to read on a TV monitor or a second laptop (depending upon the number of 
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mainstreamed students in class). At the end of class, the text is saved as a word processing file ■ 

SiOZiliM V n aim uou/t ^ 3 ■/ 

which can be corrected, printed, and distributed as a hard copy to students. Therefore,, the client 

V: riff b* .vin h. W'-uivi i 

is provided with a real-time display of information spoken in class., as well as a hard-copy .. 
printout of that information after class. In being able to provide both types of information, these 

r .v-h .*• -• V.:%v;;rrv • fV*Kv :U'.fU >r .HU*- ^ fn .:£r i'.-t j ■■■ J'bfl* \u>W ; \Ai ' 



systems are similar to steno-based ones. v ^ ... 

These systems use standard typing as their starting point, and performance may increase 
through use of special strategies. A limitation of this approach is that these systems cannot 



provide a word-for-word transcription, since they cannot keep up with the speed of speech, 
approximately 150 words per minute, as used by college instructors. There are a variety of ways 



that such typing can be used in the classroom. One approach is simply the typing of notes rather 

i®. V >.».*« iX • :■ ■- .-/J : ;;'V- U i \ ! > , .;.i :: ■ ;.mU • 

than the writing of them — that is, the typist takes down in summary form what the teacher says. 



Such notes may be valuable; however, they fail to capture the nuances, specificity, and flavor of 
speech that is necessary for true access. On the other hand, the typing of fewer words may help . 



some deaf students comprehend the important ideas. 

Advantages of CAN systems are that they use portable, low-cost equipment, there 



appears to be a large pool of potential operators, and pay for their services may be less than that 
for stenotypists and interpreters. In general, training is brief, and depends on the specific goals 

of the system. In 1989 researchers at NTID began to develop a specific CAN system, C-Print, in 

, \ . 

response to problems of portability, cost, and availability with respect to steno-based systems. 
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Chapter III 

Descnption of the C-Pnnt System ' 

Michael Stinson, Barbara .McKe.e, ( Lis a, Elliot, Vicki Everhart, 

*, j „ftne|e|bndTO00, . .. 
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, The goal; ( pf the C-Print system is .to come as dose as ppssible .to captaring, spoken text 
word-for-word and takes a systematic, ap.proa.ch to including, all relevant infprm^ation. Basically, 
two strategies are employed to enable the C-Print system to, capture.. as miich. of tfteinfonmatio.n 
as possible; . (a) a computerized abbreviation system to. reduce key strokes; and .(b) text- 
condensing strategies that permit the paptionist. to type, fewer w.oird^^vlijle .c^ptv^riij^ 
information, of th.e spoken, message •• . ■ .I ,-* h ; v - ... t . , 



Equipment 

The C-Print support system uses affordable equipment. The current' system uses standard 
laptop computers with a DOS (IBM compatible, e.g. IBM Thinkpad) operating system and a 
regular keyboard. (The computer and software can be purchased for as little as $2,000). For 
display purposes, a second laptop computer or a VGA adapter (to connect to a regular TV 
monitor) can be purchased. An asynch cable may be used to connect the two laptop computers 
with each other. When there are two laptops, the operator and student can conduct two-way 
communication. This means, for example, that if a student wants to ask a question or make a 
comment in class but does not want to voice it, he or she can type the message and the operator 
can read it aloud to the class. To achieve this communication, software (e.g. Carbon Copy, 
Timbuktu) is used that creates an asynchronous link. This software provides two ways of 

• . i 

communicating between the two computers: (a) a full-screen mod^e, where only one individual 
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can enter a message at a time; and (b) a split-screen mode where both individuals may 

° Hi 

simultaneously enter messages. In general, the C-Print project has used the full screen mode. 



Abbreviation System 

An addidonal piece of sdftwd^lsTfodubtiviiy Plus' '(cost $450) : that has been developed 
specifically for extensive' abbreviation of words and phrases entered into the computer. The 
software automatically cbrlvdrts' the abbreviations fyped byfhebaptibnist lnto the full 1 words that 
appear cn the screen increasing typing speed without increasing keystrokes, and permitting the 

captiohist to more closely approach thb speed of the talker. 

As the lecturer (or class participant) talks, the cap' tionist types some full words and Some 
abbreviations'. ' Fdf the abbreviated words , Productivity Plus searches the dictionary for “the 
equivalent full word and displays it on the screen. Examples of G-Pririt abbreviations and their 

full expansions are listed below. 

Abbreviations Full expansion 

t kfe drqr the coffee drinker 

slvg t pblm solving the problem 

The captionist does not have to memorize all the abbreviations in the system. Rather she 
or he learns a set of phonetic rules, developed by the C-Print project, which are then applied to 
any English word that has been added to the system’s general dictionary.. The general dictionary 
developed by the C-Print staff currently contains approximately 15,000 words, including 
suffixes. The words in the general dictionary were selected from research on word frequencies 
in English (Carroll, Davies, & Richmond, 1971; Francis & Kucera, 1982). 
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‘ There are five general' principles with their associated rules' that the captio'mk' learns. ’ 

With these rules the capticrist does not need to memorize all the words that are abbreviated 
phonetically; Thd’|e'neral principles are as follows: 

1. Abbreviate only words of five or more letters. Completely type words of four 
letters or less? 






< -1 • • I • ... • ; jO. K:\ij: ... v" 

2. Type only the sounds you hear in a word. Do not type letters that are silent. 



3. Six vowel rules (e.g. Omit all' short vowels in the middle of a word, type for 
brother, “brthr”). ' 

4. Rules for suffixes', word endings, and common English syllables. Letters or 
symbols are substituted for certain suffixes (e.g. establshm for establish ment , elm 
for ele ment ). 

5. Rules for beginning syllables, such as “con,” “pre,” “mi's,” etc. (e.g. ktan for 
con tain). 

Captionists also learn an extensive set of brief forms, that must be memorized. Brief 
forms are abbreviations that do not follow the abbreviation rules. Many are commonly used 
abbreviations such as those used for the names of states and countries. 

During the course of the project earlier rules were extensively modified, lessons were 
revised, and a revised set of audiotapes was. recorded. Originally there were 40 specific rules, 
that were reduced to the five general principles described above. These revisions are discussed 
more extensively under training. 

C-Print Dictionaries 

The general dictionary underwent extensive modification during the project. The 
dictionary was expanded from 4,000 root words and' 3,000 additional words through suffixes to 
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8,000 root words and 7,000 suffixes, for a total of approximately 15,000 abbreviations. 



Additional work was done to reduce conflicts and confusions among abbreviations for words in 



the dictionary. Since the rules to form the abbreviations for the dictionary are phonetically 
based, whereas English is a morphologically-based language, certain. conflicts arose in the 
abbreviations, for words. For example, the words “peace” and “piece” should both be 
abbreviated as “pes.” Project staff examined the dictionary to eliminate these conflicts, 



generally by creating a brief form for one of. the conflicting words. Dealing with these conflicts 
did not require any major changes in the abbreviation rules. 

The Productivity Plus software enables captionists to create specialized dictionaries as 
well as the general dictionary. When the proposal was written, we anticipated that a number of 
specialized dictionaries would be written for different course contents. Specialized dictionaries 
would contain abbreviations for specific terms, such as “dfd” that would expand to “Data Flow 
Diagram (dfd).” Because of potential conflicts between words in the general dictionary and 
those in the specialized dictionary, we proposed that there be hand checks to insure that such 
conflicts did not exist or were resolved if they did. We originally assumed that C -Print 
captionists would share use of these specialized dictionaries. As work proceeded on the project 
we learned that a different approach was more practical. Captionists developed their own 
individualized dictionaries. In these individualized dictionaries they would add abbreviations for 
specialized terms for the different courses they were serving rather than having different 
specialized dictionaries for different courses. The three captionists- also found it easier to add 
these words to their own general dictionaries rather than putting them in specialized dictionaries. 
Putting the words for individual courses in these general dictionaries made it easier to check 
whether there was a potential conflicting abbreviation, and also it made the management of 
dictionaries during actual captioning easier. This approach of individualizing dictionaries by 
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having each captionist add their specialized words to the general dictionary is similar to the 

•Asav/fi at imm}* an 4 u'rft immm r '- : .*« #si«*«tsh 

approach that stenotypists who work with computerized systems use. 
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The two best ways for captionists to identify words for individualizing their dictionaries 

, , . , , ' . „ h $...k U'li. 

have been by: (a) noting words that were used repeatedly in previous lectures that were not in 
the dictionary; or by (bf examining textbooks and previously taken notes for the course. In the 
original proposal, we considered the options of doing word frequency analyses of selected 
numbers of lecturesV and of asking for suggestions from support staff and from teachers of the 
course. We have found that certain cooperative, organized teachers are able to provide notes 

l 

that they plan to use for a course, and such notes are very helpful. We also found such 
instructors have been the exception. The primary help of support staff has been to identify old 
sets of notes for specific courses for which captionists have been providing C-Print services. 



Text .Condensing 

In addition to learning abbreviations and brief forms of words, C-Print captionists were 
also trained in principles of text condensing. Text condensing is used by the captionists when 
the pace of the lecture is too fast for verbatim transcription. Captionists were presented with six 
principles of text condensing: active listening, strategies for condensing information, organizing 
information, identifying important information, eliminating redundant information, and 
summarizing. These principles were developed based on previous work of Clark and Clark 
(1977) and Verlinde and Schragle (1986) and condensing strategies utilized by persons who 
write captions for television. The text condensing principles are briefly described below. 
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Active Listening 
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Active listening is the ability to concentrate on the meaning that the speaker is trying to 

--msfcvv. '.o&isq&toc- n-n- xy 4 ># oh* ;cn-.’y v:ak>-. }.can:st>v*AMi 

express. Operators have been given three rules of active listening that will help them folloy the 
lecture and record it in a meaningful way. . ^ v .„. 

1 Listen for cues to identifv imoortant points and relevant information. Three cues 

.... .. xxZ~ ~ n~ r 7#^ 7 ~r tx E A" iTuHTf uFT ~ ~ y- ~ •• 

have been suggested to enable the operator to identify the important points of a 

lecture Operators are encouraged to attend to words that the professor uses (e.g. 

, ayx ifichLu A., r . ,wrc uios: <?■*&&;•••• »Ot §aUv - 'i v. L-;>i .iy«r.o A . - ■ j.nui.i 

“You’ll need to remember this,” “The basic concept here is,” “Remember that,” 

, , t . v , , ( .,p , v ix\% ,V h . v f •’ C K-..V ..OI/vV . r". i. 

“This will be on the test”). Operators are also urged to listen to voice inflection and 
voice loudness. . , . 

3., ,,:r ! iL ! r' .1 ' * V'lUU V’t"-. YJll A V . • K'l J A./jJ ‘,'J- d- 1 ■ 

2. Listen for cues to topic sentences and topic conclusions . Topic sentences and 

conclusions indicate the speaker’s main points. For example, topic sentences might 
begin with “Today we are going to talk about,” or “A major development...”. Cues 
to topic conclusions might be “As a result,” “From this we see,” “All of this shows 
■ that.” 



3, Listen for cues to help organize information. Listen for the general organizational 
framework . In this case, the speaker will’ indicate a number of topics or points to 
be covered. The operator can then be sure that she has captured all the points that 
speaker has indicated, for example: ‘There are three reasons why,” “In addition,” 
or “In contrast.” 



Strategies to Condense Information 

1 . Reducing the number of words typed . Six suggestions are offered for reducing the 
number of words typed, (a) Eliminate nonessential words (e.g. okay, well, urn, you 
know, let’s see), (b) Reduce relative clauses to shorter phrases (e.g. “We will work 
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on the problems that are difficult” can be changed to “We will' work on the difficult 

ic mb# : 

problems.”) . (c) Use active vs. passive voice (e.g. “The book was written by John 

- , aft’ ..*>,»} mrd! ... »a «:iw • mm. m- :>vu»ne*Htt. ^>ru. 

Mortimer” can be changed to “John Mortimer wrote the book.”), (d) Replace 

nwV;../ *>r\: mu rt.) ? -a* 

specific content with general representations (e.g. substitute general terms for lists 

r/?' )UX/y.^: wi) i(. tu±*vi. fjii. : .,u9 Uwj'nO 

of. wordsW-'flowers” instead of “daisesi; tulips, and roses 1 ’; general. action for list of 

subcomponents of the action — “Mary moved to Greece” for “Mary packed her 
."belongings, .Mary boughtmboat ticket;,-.,^”), .(.e) , Omit. misspeaks ({e.g. “We 
needed.. ah.. well.. .So next we went to the malL.uh, I mean, I went to the mall. .and 
shopped at Lechmere’s....I mean Lechter’s” becomes “So next I went to the mall 
and shopped at Lechter’s.”). (f) Lecturers often repeat, paraphrase, give specific 
■ examples-, and give off-the-point Qpjtai|ge^^ 4 ^opnatio5. w less 



important language. 



2. Organizing information in clear, coherent manner . This condensing rule suggests 
that the captionist should type important, information in a way that it is easy to 
understand. This can be accomplished by deleting wordiness, using simple, .clear 
language and short, simple sentences. 

Identifying Important Information 

Identifying important information for text condensing purposes requires listening for a 
statement of a topic or theme for the lecture qr classroom discussion. This may mean focusing 
on information that the instructor has identified as. important or if the instructor has been less 
direct, the captionist needs to mentally summarize the lecture and determine what points have 
been made up to that point. 
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rnmmmg EeduMant infor m a tion and Capturing the MainJEoints. 
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Capture the main r ni ' nts - Hlimmte nonessential inf ormation. Judge what is of 

lesser importance and drop it from the C-Print text. Compare the original lecture 



yjhlc^.ti -.1 s- 1 ••••' t-u rav.-i- ..jj 

with the version in the C-Print text. 



Original lecture: But I am suddenly aware of the fact that, yes, 
everything is not the way, it ought to be, My:car needs repair. - It is not ■ 
reliable. My wife is starting to nag me, etc. I have a problem. What is 
the next step? Vr ••••' ' /(r v * • 



C-Prinh text :-- 1 am suddenly aware that my .car needs repair... 1 havca 
problem. What is the next step? 

2. Eliminate redundant information . Preserve the content of the communication, but 
avoid repetition. For example: 

s ,, v oh Ui V--., . • r:.-.-r r;* .k Wi: 

Original text: We are talking about those personal factors. We are 
' talking about my perception of roles in the family , and family roles were 
discussed in Chapter 5 . 

C-Print text: We are talking about those personal factors such as my 
perception of roles in the-, family. f discussed in Chapter 5,. . ... 

Summarizing 



Summarizing means condensing information to its important points or core meaning. 
Small amounts of information can be summarized by reducing the number of words in a 
sentence. Larger amounts of information may be summarized, too. 'In this case, the operator 
may capture important points, but not every point in every sentence. 

I Smnmme when the sneakin g rate is too fast to capture verbatim. When the 
speaker is speaking too fast to capture verbatim, leave out extraneous details and 

type shorter sentences. 

2. ■ Summarize lar^r amounts o f information when information is c o min^at an 

PYtrpmelv fast rat* or is prese nted in a dense manner. This- type of summarizing 
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requires good listening and comprehension skills. Four principles are employed 

©iff 

when summarizing large amounts of information: (a) type the main ideas, (b) type 



,.no-r aiti 



. }fi . 1 . 



the topic sentences, (c) select the important, essential ideas, and (d) replace 
individual examples with the more general idea. 
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Chapter IY 
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The C-Print. Captionist 

:x. fi : i k? ?}P UtsO . : is£„M1iv.! r <s s.-lO-*-’ 

Lisa Elliot, Barbara McKee, Michael Stinson, 

Vicki Everhart, Pam Giles-Francis, and Gina Coyne 



In this chapter we discuss the roles and responsibilities of the C-Print captionist, the 
training of captionists, captionists’ performance during training, and in the classroom, and 
captionists’ impressions of their jobs as revealed through interviews. 

Roles and Responsibilities 

The C-Print captionist has responsibilities both inside and outside the classroom. The 
goal of the C-Print captionist is to provide a real-time display and to print a hard copy of the 
transcribed text to the student. Captionists play a key role in providing communication access 
for students through the C-Print real-time display and by helping the students to participate in 
class and to learn course content. For the service to be successful, the captionist must work with 
students, teachers, and other support service personnel as part of an educational team. The 
various roles and responsibilities that captionists need to assume to achieve this goal are 
described below. 

Classroom Responsibilities 

Prior to actually providing transcription, the C-Print captionist needs to make contact 
with the students to be served and explain the system, its capabilities and limitations and also to 
explain the students’ responsibilities pertaining to C-Print. For example, students will only 
receive a hard copy of the notes.if they attend class. Also, C-Print transcription is limited to; the 
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oral information presented in class. Students are responsible for notes written on the board or on 

1 , , 

an pyerhead. 

k ! 
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C-Print captionists also need to establish rapport with. the classroom teacher. This 
involves explaining the' system as well as- defining the captiohist’s needs (e.g., instructor shbuld 
speak clearly and not too quickly). The C-Print captionist may also work with the instructor to . 
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obtiin the syllabus, reading assignments, or other class materials in advance. 

1 Finally, in preparation for real-time : transcriptio'tv"the captiohist is responsible for her ">■ 

| . , , 

equipment. 1 The captionist transports the laptops to and from the classroom. If a TV is being “ . 

used for the display, the captionist needs to connect it to the laptop. If the students will be using.,. 

| . . , 
a second laptop to view the display, the captionist needs to connect both laptops 1 to r each^other. ;,>f ' 

i • . 

Of course, the captionist is responsible for handling a.nv technical difficulties that may arise 



:ns class. 



) Out of Glass Responsibilities • a , 

| Once class has concluded, the captionist needs to edit the transcript for errors and.copy.dt 
for students attending class. The transcript needs to be distributed in a timely manner, usually 
within 24 hours or. before the next. class meeting. 

In addition to preparing the transcript, out of class responsibilities may involve the 
captionist familiarizing herself with specialized vocabulary, reviewing the text, entering 
additional abbreviations into the C-Print dictionary, or practicing abbreviations and brief forms. 

Following is a list of captionist’ s responsibilities that was developed for the support . 
service offered at NTID. This information regarding policies for the C-Print service is passed 
out to students at NTID. 
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General Information 
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Support Service Policy 



For courses where C-Print is the only assigned service, interpreting and notetaking services 
will not be provided, If a .student wants permanent interpreting or notetaking semces^the 
student will need to transfer to an NTID supported section of the course or take a different 
course.. , _ , . . ._. r - ... . J; . . . , .■ 

C-Print notes are not a substitute for attending class. 

C-Print notes are not guaranteed to have 100% correct grammar or spelling because the 
notes need to be edited quickly and distributed as soon as possible. UApu ; . . .*h •«** 

C-Print notes , are intended to be used by supported student(s) registered in the course and 
should not be copied unless otherwise specified by the professor. 

Captionists’ Responsibilities 



The y^v.u .V »/ .U.UV. an m'. y;?'. t« 

provide an in-class text display for appropriate support service students. In addition, notes 
(generated from the text display) will be made available to support students who attended 7 
class . 

make every effort to type spoken information word-for-word, and will communicate the 
information in the manner in which it is, intended. At. .times (during fast speech), the 
captionist will need to summarize information, but s/he will type as much of the important 
information as possible. . . 

assist by voicing comments or questions typed by the student(s) on the laptop provided, or 
in a way mutually agreed upon. 

begin typing upon the arrival of the student(s). Any announcements made by the teacher 
before the student(s) arrive will be typed. After 10 minutes, if none of the supported 
students are in attendance, the captionist Will leave. However, if the student has notified the 
C-Print Office or the professor at least 24 hours in advance, the operator will take notes if 
approved by the professor. 

indicate different speakers in the text by using “Professor”, “Female Student”, and “Male 
Student.” 

be responsible for facilitating communication between the supported student(s) and others 
(e.g., the professor and other students). This includes asking for clarification from the 
professor or other students when necessary and sitting in an area accessible and convenient 
to the student(s). 

be responsible for trying to resolve any problems stemming from student or professor 
concerns about C-Print. 
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arrive at least 10 minutes before class to allow time for equipment setup. 

.anefcSi fij ssu-'< wsjJi >v-v ; |g ,wn« 

be familiar with the scheduled lecture by preparing for class through reviewing the textbook 

and related materials. 
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find a replacement if s/he is sick. If a replacement cannot be found, the captionist will 
notify the ap^pHdteMppR department who will hotify the supported ’students jc 

provide on-the-spot trouble shooting for, equipment' breakdown, with minimum disruption to 
the class. If no solution is found, the captionist will make every effort to accommodate the 
supported student(s) to the best of:her/his ability.-. Technical breakdowns are unforeseen 
and most often require a diagnosis outside the classroom environment. 

when necessary, request an interpreter for special circumstances such as an oral presentation 
by the supported student^)..,, . . f ,.. n r: , u:yc -\ , nf; <„ , .. ... Ju . 

provide class handouts to individuals who receive notes that were not in class- (e.g., the 
tutor): ' " ;r - '' ' yJ{ * • *• - ; - 

summarize videotapes (captioned or-. uncap doned)^.,. iom.-uqw ' r.es-sK,u.t • ; s au.;a. 1 &i.. 

Supported Studentfsl Responsibilities 



The student(s) will: 

introduce themselves to the captionist so s/he is familiar with each student. 

be responsible for taking notes and diagrams from the blackboard or overheads. 

be responsible for notifying the C-Print Office if h/she will not be attending Class or has ■ 
dropped (withdrawn from) the course. Three consecutive unexcused absences will result in 
the termination of C-Print Services. 

inform the C-Print captionist if s/he is having difficulties with text display or notes. In 
addition, it will be helpful if the student(s) identifies any suggestions s/he has for improving 
the use of C-Print for her/his needs. 

be responsible for double-checking spelling on any vocabulary. 

raise her/his hand when interested in communicating comments or questions through typing 
on the laptop provided-. : 

inform the captionist of any special needs (e.g., interpreter for special circumstances) at least 
two weeks in advance. 
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Training of Captionists 

Initially, 'work on the materials for training C-Print captionists focused on revising 
materials that had been developed prior to the Office of Education’s support of this project. 
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Those initial materials were developed to cover a six week training session. The phonetic rules 
■ were' ‘organized sequentially and an avetage of two new rules were presented in each lesson. 



Those early materials have been revised several times over the past three years arid major 

\ , _ ^ t ^ ? ^ 

modifications hav e,b,een,.made. to. the. content aqd format. ri)^ 4 t.h|s T-®^^B®d ; .P9B?-i.S;f®?i’ vu,r 



however, is the fact that training and the accompanying training materials are an iterative 
process. Each time a group t ’goes through 'training, we.have made improvements to' our methods 

and materials. . , , -. v<w .,y ( ! , 

| The remainder of this section will briefly discuss the work that was Completed bri'the 
materials during each of the three grant years, will describe the current training materials, will . 

j| 

review the training “outcomes” (captionist speed and accuracy) and briefly review our future 

| r 

plans related to training materials. 

$ ........... 

j lraining. and Training Materials - Year One (December 1. 1593 to November 30. 19941 

I At the beginning of the first year of the grant period, materials developed from earlier 
work on the system were refined and used to train our first full time captionist. That captionist, , 
who would later become our training coordinator, learned the system and piloted the system for 
the first time during the fall quarter of the 1994-95 academic year (September to November, 

1994). During the fall of 1994, a second (part-time) C-Print captionist was hired and trained by 
our first captionist. A great deal of information was gathered during this first year, and the 
project team made some major decisions. It was decided that our original goal of “verbatim”' , 
capturing of lectures was simply not realistic given the other constraints that we had placed upon 

the system. In order to capture verbatim a lecture' given-at 120 wofds.per mnute (slOwmormal)v 

the abbreviation rules would have to enable the captionist to drop fifty percent of his/her 
keystrokes. Although the staff realized that such a reduction in keystrokes was not feasible for a 
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significant portion of a typical college lecture, we anticipated that there would be a large number 
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of often repeated phrases or sentences in most lectures. 
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This was a major turning point for the training portion of the project. We realized we 
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would need to add a text condensing/summarization component to the training and simplify the 
abbreviation rules because of the additional cognitive load placed on the captionists by 



summarizing the information presented in the classroom. Near the end of year one (fall, 1994), 
we brought in a consultant from Productivity Plus, the software company that developed the 
abbreviation software and discussed in some depth, methods of simplifying the abbreviation 



rules. 

Training and-Training Materials - Year Two ^December 1 . 1994 toWovember 30. IQQS't 
During year two of the grant, major modifications were .made to the training materials. 
The original twenty abbreviation rules were reorganized into- five principles and some of the 
more difficult rules were dropped. A section on condensing/summarizing was added and the 
amount of audio tape practice was more than doubled. A complete description of the current 
training materials can be found later in this section. Also during year two, a second part-time 
captionist was hired and trained. The captionist hired during the fall of 1.994 worked in the 
classroom during the winter and spring of 1995 under the mentorship of our training 
coordinator. Between the two people, we piloted the. C-Print system in 10 courses from 
December of 1994 through November of 1995. 

Training and Training Materials - Year Three (December 1. 1995 to November 20 IQQ^ 
During this final year of the grant period, final revisions to the materials were completed 
in anticipation of a summer training workshop that would accommodate up to 10 people. The 
second part-time captionist was trained and began her classroom apprenticeship training. During 
the summer of 1996 eight people were trained to become C-Print captionists. The trainees were 
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from across the country (two from California, two from New Mexico, one from Ohio, one from 
Pennsylvania, one from Oklahoma and one from Arkansas). Data from the summer workshop is 
reported below. Results indicated that the two-week training period allowed the participants to 
learn the basics of both the abbreviation rules and the condensing strategies. The trainees will 
now have to practice with the system in order to bring their speed up to acceptable standards. 

Description of Training Materials 

The current training materials consist of a manual comprised of twenty individual 
lectures and approximately 50 audiotapes that accompany the lessons. The lessons are arranged 
as follows: 

Lessons 1-5 C-Print abbreviation principles 1, 2, and 3. Some “Brief Forms” and 

practice. Brief 'forms. are Qbbijeyiqtipns "the , . .. 

abbreviation rules. Many are commonly used abbreviations such as 
those used for the names, of states and countries. 

Lessons 6-10 C-Print abbreviation principles 4 and 5, More “Brief Forms” and more 
practice. 

Lessons 11-14 Remainder of “Brief Forms” and lots of practice with abbreviation rules. 

Lessons 15-17 Guidelines and practice with condensing (summarizing) what you hear. 

Lessons 18-19 Practice with real-time recorded lectures. 

Lesson 20 Editing existing C-Print dictionaries and creating new dictionaries. 

Each of the lessons include at least two audiotapes that enable the captionist to practice 
the particular rule or brief form presented in that lesson. Additionally, some of the lessons 
include more than two audiotapes. For example, Lessons 18 and 19 include approximately five 
hours each of actual classroom lecture to help the trainee become used to typing and condensing 
actual classroom material. Complete sample lessons can be found in the appendix, but a brief 

portion of Lesson 2 and Lesson 15 are reproduced here. 
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The second principle will take a little more thinking. As you begin learnih g'ifie hide s for 
deciding: (tre„n -: 

generally based on how a word SOUNDS, NOT how it is SPELLED. You should 
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Several times m tKfWxtfM : jps0hd!ih^ teXi%Wi0eir ; tb S&UND'Swid LETTERS Sounds 
are whatyoicKeafaM letters' die whdt vs written. This differ eribb 'pill be 'impOiddntd&Wep 
sfyaight V i .. iM? ■ vs. 



Principle 2 



Type only the sounds . you hear in a word. Do not type letters that 
are silent. 



for sound 






abbreviation 

k 

s . 
c 

j 
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example 
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clean, kitchen ■.,.... ■..„y,:jj;jfflen, ken 
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children 
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cldm 



general, justice 



jnrl, jsts 



This section continues in actual training manual 
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Excerpt from Lesson ] 5 

In Lessons one through fourteen you were learning and practicing with the C-Print 
abbreviation system, which we hope .allows you to reduce the number of keystrokes needed 
to produce many words and hence type faster than your normal speed. However, we 
realize that even if you used the abbreviation system in .an optimal manner,. .you still would 
not be able to keep up with most college lectures. Therefore, the next group of lessons will 
give you some guidelines and tips, on “condensing” or summarizing lectures, . 

It is important for you to realize that the remainder of the C-Print lessons 
are different from the first lessons. While you were learning the 
abbreviation system, there was a “correct” way to do things. By that, we 
mean there was only one correct abbreviation for a given word. You 
could type the word out completely and not use the abbreviation for the 
word, but if you did use the abbreviation, it was either right or wrong. 
Summarizing or condensing information is different because there is not 
one “correct way.” The goal is to include as much of the important 
information as possible, but the exact words you use are up to you. Oyer 
the next few lessons, we will be giving you guidelines that will help you, 
but you must apply the guidelines in a manner that fits you. 



0 




30 



